INTRODUCTION

99
MATERIALS AND METHODS
101
Simulations 102 103
Demographic histories of population expansions (recent and old) and stable 104 population size were modelled with coalescent simulations to obtain theoretical 105 expectations of the behaviour of cpSSRs. The coalescent simulation (described in 106 Navascués & Emerson, 2005) consists of the generation of a genealogy for a sample 107 of individuals under a particular demographic history followed by the distribution of 108 mutations randomly onto those lineages. For the population expansions the 109 demographic history was modelled with a logistic equation setting the initial 110 population size (N 0 ) as one individual (coloniser) at the time of expansion (τ, in 111 mutational units). Microsatellite evolution was simulated following a symmetrical 112 single-step mutation model where mutation rates were either heterogeneous (two-rates 113 model) or uniform (one-rate model) across loci. Heterogeneous mutation rates can be 114 considered a more realistic scenario taking into account the differences in 115 polymorphism among cpSSR loci (see, for example, Gómez et al., 2003) . As well as 116 being more realistic, heterogeneous mutation rates will also produce higher levels of 117 homoplasy by concentrating the mutations onto particular loci, thus providing a more 118 rigorous assessment of the demographic utility of cpSSRs. The three different 119 demographic histories and the two mutation models gave a combination of six 120 different cases considered ( In order to use Arlequin 2.0 for the analyses, microsatellite 140 data was binary coded: the number of repeats were coded with "1" and shorter alleles 141
were coded filling the difference in repeats with "0" (Pereira et al., 2002) . Analyses 142 for the empirical samples were carried out at two levels: (1) sample sites as the unit of 143 analysis, (2) islands as the unit of analysis with sample sites within an island pooled 144 together. 145 146
A general description of diversity indices and population structure found within P. 147 canariensis using cpSSRs is presented in Gómez et al. (2003) ; thus here we focus on 148 the assessment of demographic history, using two different but complementary 149 approaches. Firstly, we performed the F S neutrality test for population expansion (Fu, 150 1997 The second analysis consists of the estimation of the demographic model of Rogers & 159 Harpending (1992) described with the parameters: τ = 2µt, θ 0 = 2µN 0 and θ 1 = 2µN 1 160 (where µ is the mutation rate, t is the number of generations since expansion and N 0 161
and N 1 are the population sizes before and after expansion). Parameters are estimated 162 from the distribution of pairwise differences (difference in number of repeats) 163 between individuals within a sample. Although, in our case, the pairwise differences 164
calculated cannot be strictly called mismatches, we will refer to their distribution as a 165 mismatch distribution as it is the most common term used throughout the literature 166 (Harpending et al., 1993 expansions (case 1, τ = 1.0) was 1.1 and the true value was always within the 95% CI, 220 while for older expansions (case 2, τ = 3.0) average τˆwas 2.5 and the true value falls 221 outside the 95% CI in 15% of the replicates. In the simulations using the two-rate 222 mutation model the estimates for recent expansion (case 5, τ = 1.0) were accurate, 223 with average τˆ = 1.0 and the true value fell outside the 95% CI in only 2% of the 224 replicates. However in older expansions (case 6, τ = 3.0) the expansion time was 225 largely underestimated for the two-rate mutation model with the average value of τˆ 226 being 1.8 and the true value falling outside the 95% CI in 77% of the replicates. 227
Although these results appear discouraging it is important to note that the relative 228 times of expansion are still discernable, and that it may be possible to develop new 229 statistical analyses to improve the estimates as has been done for heterogeneous 230 mutation rates within sequence data 
